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(1) Real Party In Interest 

The real party in interest is the Hewlett-Packard Development Company, UP. 

(2) Related Appeals and Interferences 

There arc no other appeals or interferences related to this case. 

(3) Status of Claims 

Claims 1-39 arc pending and rejected. All pending claims arc hereby appealed* 

(4) Status of Amendments 

No amendments were filed subsequent to the Final Rejection in the Office Action 
mailed on April 26, 2006. 

(5) Summary of Claimed Subject Matter 

According to various embodiments, systems and methods arc described that allow for 
energy efficient data prefetching- The process of prefetching is described at least on page 2 f 
lines 6-14 of the Specification, as a technique whereby a client computer system predicts a 
future request for a file from a remote server. If the prediction results in a high likelihood 
that the user of the client computer system will desire the file, the client computer system 
may retrieve the file from the remote server before it is actually requested by the user. As 
claims 1-1 0 and 37 recite, the claimed systems and methods may be embodied in a computer 
readable medium or a computer program product, which is also described on page 13, lines 
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16-25 of the specification. Thai passage states that the claimed computer product is 
embedded in a computer readable storage medium, which may contain program modules. 

Independent claims 1,* 11, 21, and 37-39 slate that the system and method utilize a 
prefetch prediction model, which includes the use of energy usage parameters for predicting 
an impact on energy usage during the prefetching of files. Independent claim 32 states that a 
prefetch predictor may be used for the same purpose as the prefetch prediction model. The 
prefetch prediction model ("1 1 8" of Figure 3) is described in page 6, line 25-page 9, line 1 6 
of the Specification. More specifically, page 6, lines 26-32 and page 7, lines 1-25 state that 
the prefetch prediction model 1 1 8 may include the following parameters: energy usage 
parameters, user usage pattern parameters, CPU energy usage parameters 1 60, network 
interface energy usage parameters 162, memory access energy usage parameters 163, energy 
supply parameters 164, user behavior and preference parameters 166, network characteristics 
parameters 168, client cache status 1 70, and prefetch benefit determination parameters 172. 
Page 7 of the Specification describes several energy parameters as including read/write 
energy costs per byte or word, power load, and battery life. Independent claims 37-38 recite 
that cost parameters may also be used for predicting an impact on monetary charges incurred 
by the client computer system. The costs parameters are defined on page 9, lines 8-12 of the 
Specification as including energy usage parameters. 

The claimed system and method may include a prefetch prediction engine 1 22, which 
uses the information from the prefetch prediction model 1 1 8 and other information to predict 
the net impact on energy usage by the client computer that would result from prefetching 
specified files, as described in page 8, lines 8-10 of the Specification. The prefetch prediction 
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engine 122 may determine which files to add to the prefetch queue by using data listed on 
page 8, lines 13-22* 

(6) Grounds of Rejection to be Reviewed on Appeal 

A. Whether claims 1-10 and 37 arc directed towards non-statutory subject matter 
under 35 U AC §101. 

B, Whether claims 1-31 and 37-39 arc unpatentable under 35 U.S.C, § 1 03(a) over 
Shstil ct aL (6,728,840) ("Shaft") in view of Saxena (US2002/0 103778). 

C Whether claims 32-34 are unpatentable under 35 U.S.C. § 1 03(a) over Malkin 
et aL (6,085,193) ("Malkin 11 ) in view of ShatiL 

D, Whether claims 35 and 36 arc unpatentable under 35 U.S.C* §103(a) over 
Malkin in view of Shinosaki (6,173,392), 

(7) Arguments 

A- The rejection of claima 1*1 0 and 37 under 35 U.S.C $101 is improper 

Independent claims 1 and 37 are drawn to "a computer program product for use in 
conjunction with a client computer systcm,„the computer program product comprising a 
computer readable storage medium and a computer program mechanism embedded therein." 

The MPEP states that "the claimed invention as a whole must accomplish a practical 
application. That is, the claimed invention must produce a "useful, concrete and tangible 
result" State Street, 149 FJd at 1373, 47 USPQ2d at 1601-02, See MPEP 2106. Here, 
claims 1-10 and 37 comply with 35 U.S.C, §101 because claims 1-10 and 37 produce a 
useful, concrete, and tangible result, which is the creation of a computer program product 
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comprising a computer readable storage medium, where the computer program provides 
instructions for storing prefetch prediction entries in a queue and instructions for fetching 
files identified by the entries in the queue. 

The rejection of claims 1 -1 0 and 37 states that the "specification refers to a computer 
program product not tangibly embodied by the transmission of a computer data signal on a 
carrier -wave* The computer program product must be in a tangible embodiment such as a 
storage medium and not a transmission medium (Final Rejection, mailed 4/26/06)." 

Tt is respectfully submitted the Examiner failed to fully consider the language of 
independent claims 1 and 37, because claims 1 and 37 specifically recite that the computer 
program product is embodied in "a computer readable storage medium." The originally filed 
specification further reiterates and supports the claim language as it states "a computer 
program product that includes a computer program mechanism embedded in a computer 
readable storage medium (page 1 3, lines 1 6-1 $)" The originally filed specification further 
states that computer readable storage mediums may include CD-ROM, magnetic dislc storage 
products, or any other computer readable data or program storage product (page 1 3, lines 20- 
22). M The only reference to a carrier wave within the originally filed specification occurs 
with respect to the description of software modules, which may also be included in the 
computer program product. The specification states that software modules may be 
distributed by computer data signals on a carrier wave (page 13, lines 22-25). 

Therefore, the claims themselves recite that the computer program product is stored 
on a storage medium and the originally filed specification further supports the claims. The 
MPEP states that "when functional descriptive material is recorded on some computer- 
readable medium it becomes structurally and functionally interrelated to the medium and will 
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be statutory in most cases since use of technology permits the function of the descriptive 
material to be realized. Compare In re Lowry, 32 F.3d 1579, 1583-84, 32 USPQ2d 1031, 
1035 (Fed. Cir, 1994) (claim to data structure stored on a computer readable medium that 
increases computer efficiency held statutory) and Warmerdam* 33 F.3d at 1360-61, 31 
USPQ2d at 1759 (claim to computer having a specific data structure stored in memory held 
statutory product-by-proccss claim) In the final analysis under 101, the claimed invention, as 
a whole, must be evaluated for what it is/) (quoted with approval uxAbalc, 684 F.2d at 907, 
214 USPQat687). See also Jr* re Johnson* 5S9 F.2d 1070, 1077,200 USPQ 199,206 (CCPA 
1978) ("form ofthe claim is often an exercise in drafting")/ See MPEP 21 06. 

Here, as set forth above, the computer program product is embodied on a tangible 
storage medium. Therefore, claims 1 -1 0 and 37 comply with the provisions of 35 U.S.C. 
§ 101 and the rejection must be withdrawn. 



B. The rejection of claims 1-31 and 37-39 under 35 U.S.C j?103fa) as patentable 
over Shatil in view of Saxena is improper 

The test for determining if a claim is rendered obvious by one or more references for 

purposes of a rejection under 35 U.S.C. § 1 03 is set forth in MPEP § 706,020): 

To establish a prima facie case of obviousness, three basic criteria 
must be met First, there must be some suggestion or motivation, 
either in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art, to modify the reference 
or to combine reference teachings. Second, there must be a 
reasonable expectation ofsuccess. Finally, the prior art reference 
(or references when combined) must teach or suggest all the claim 
limitations* The teaching or suggestion to make the claimed 
combination and the reasonable expectation of success must both 
be found in the prior art and not based on applicant's disclosure. In 
re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 
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Therefore, if the above-identified criteria arc not met, then the cited referenced) fails 
to render obvious the claimed invention and, thus, the claimed invention is distinguishable 
over the cited refercnce(s), 

1. Claims 1-31 

ShatiJ and Saxcna, considered alone or in combination, fail to teach or suggest at least 
"energy usage parameters for predicting an impact on energy usage," as recited in 
independent claims 1 > 1 1 , and 21. "The Final Rejection, mailed 4/26/06, alleges that Shatil 
discloses "energy efficiency data" in column 1 1 1 lines 48-58, column 16 f lines 56-67, column 
17 lines 1-8 (Response to Arguments Section, page 13, lines 19-22 and page 14, lines 1-3 of 
the Final Rejection). While Shatil is drawn to a prefetch engine using prefetch criteria, Shatil 
fails to teach or suggest energy usage parameters* For instance, column 11, lines 48-58 oF 
Shatil define prefetch criteria as the listing of "various requesters (e.g., applications, 
programs, processes, users, remote computers) that can access data (e.g*, specific files, 
databases, records, volumes) stored within the data storage system/ 1 Columns 16 and 17 of 
Shatil also define prefetch criteria as "requester criteria, "data access technique criteria," and 
"data criteria," Column 1 7 of Shatil defines prefetching information as information which 
"specifies caching instructions" which specify how data is to be cached within the data 
storage subsystem. Thus, the passages of Shatil, cited by the Examiner, fail to make any 
mention or suggestion, whatsoever, of energy usage parameters. 

In feet, while Shatil discloses the use of prefetch criteria, the entire disclosure of 
Shatil is completely silent with respect to energy usage parameters* Columns 16 and 17 of 
Shatil describe Figure 5, which lists the prefetch criteria. Like the specification, Figure 5 is 
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completely devoid of any suggestion to utilize energy usage parameters, as claims 1, 1 1, and 
21 recite. Column 1 8, lines 20-25 of Shatil describe a category for "other prefetch criteria/' 
however, Shatil provides cjiamplcs of other prefetch criteria 404 in Figure 5, The other 
prefetch criteria 404 includes the size of the files and a time period which must be satisfied. 
The other prefetch criteria of Shatil is not remotely related to energy usage parameters. 
Therefore, Shatil fails to provide any teaching or suggestion of energy usage parameters* 

Saxena, like the remaining prior art of record, fails to cure the deficiencies of Shatil, 
because Saxena also fails to teach or suggest energy usage parameters. The Applicants note 
that the Examiner has not attempted to allege that Saxena teaches or suggests energy usage 
parameters. Claims 2-1 0, 1 2-20, and 22-3 1 arc allowable at least by virtue of their respective 
dependencies on independent claims 1, 11, and 21. 

2. Claims 37-39 

Shatil and Saxena fail to at least teach or suggest "cost parameters for predicting an 
impact on monetary charges incurred by the client computers system* and "cost efficiency 
prefetch criteria," as recited in independent claims 37-39. The Finat Rejection, mailed 
4/26/06, acknowledges that Shatil fails to teach or suggest cost parameters and cost efficiency 
prefetch criteria (page 10, lines 5-8). The Final Rejection then alleges only that "Saxena 
leaches of using transaction weight to determine the importance of web pages when cost 
parameters arc required (paragraph 32, lines 2-1 5)." However, Saxena Calls to teach or 
suggest the claimed "cost parameters for predicting an impact on monetary charges" and 
"cost efficiency prefetch criteria." 
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The Examiner correctly points out thai Saxena only discloses using "transaction 
height" to determine the "importance of web pages*" As Saxena disclose only the 
importance of certain web pages to other requested web pages is used in the determination of 
transaction weight to decide whether or not to cache the certain web pages- Therefore, cost is 
not a factor used in Saxena to make a prefetch determination, but only the "importance of 
web pages," which is not based on cost or monetary charges. 

In contrast claims 37-39 recite ihe use of "cost parameters for predicting an impact on 
monetary charges incurred by the client computer system." Claims 37-39 therefore actively 
use cost parameters for predicting possible monetary charges associated with prefetching* 
Saxena, on the other hand, only uses "importance" (i.e. relevance or similarity) as a basis for 
making prefetch decisions. Thai is, the only input used in the prefetching determination of 
Saxcna is "importance," Any cost savings associated with the disclosure of Saxena is merely 
a by-product of certain web pages lacking the necessary "importance/ and therefore, not 
cached in a prefetching operation. In direct contrast to Saxcna, claims 37-39 recite "a 
prefetch prediction model including cost parameters for predicting an impact on monetary 
charges*" Claims 37-39, therefore, use cost as an input to make a prefetch decision. 
Prefetching costs, as recited in claims 37-39, are determined before a prefetch decision is 
made, because prefetching costs are used to make a prefetching decision, as opposed to 
Saxena, which simply determines importance and then makes a prefetch determination. 
Thus, Saxena fails to cure the deficiencies of Shatil by felling to teach or suggest the use of 
"cost parameters for predicting an impact on monetary charges incurred by the client 
computer system." Similarly, the remaining prior art of record fails to cure the deficiencies 
of Shatil and Saxena* 
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In addition, Saxcna foils to teach or suggest "predicting an impact on monetary 

charges incurred by the client computer system," as recited in independent claims 37-38, 

» 

Saxena specifically discloses that the "origin server is paying for caching services." 
Therefore, Saxcna only discloses using importance as a factor in relation to the origin server 
and not a client machine. 

Because Shatil and Saxena fail to teach or suggest all ihe features of independent 
claims 1 , 1 1 , 21 , and 37-39, it is respectfully submitted that the Examiner failed to establish a 
prima facie case of obviousness against claims 1 -3 1 and 37-39. Consequently, it is 
respectfully submitted that these claims arc allowable over the references of record and that 
the rejection should be reversed* 

C The rejection of claims 32-34 under 35 U.S.C. S103(a) as bring unpatentable over 
Malkin in view of Shatil is improper 

With respect to independent claim 32, Malkin and Shatil, considered alone or in 
combination fail to teach or suggest at least identifying "energy efficient criteria*" The Final 
Rejection, mailed 4/26/06, acknowledges that Malkin fails to teach or suggest using energy 
efficient criteria (page 11, lines 13-14), Here, as opposed to the rejection of claims 1 -31 and 
37-39, discussed above, the Examiner correctly acknowledges thai Shatil only discloses 
"using various types of criteria to allow access to files." The Examiner docs not even allege 
that Shatil teaches the use of energy efficient criteria- The Examiner also foils to allege that it 
would have been obvious to use energy efficient criteria* Therefore, the Examiner has 
ignored the claimed features by not even attempting to reject this element claim 32- 
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Accordingly, the Examiner Tailed to establish a prima facie case of obviousness 
against claims 32-34 and the rejection of these claims should be withdrawn. Consequently, it 
is respectfully submitted that these claims arc allowable over the references of record, 
because the prior art of record at least foils to teach or suggest energy efficient criteria. 

D. The rejection of claims 35 and 36 under 35 UJS.C. 8103(a) as being unpatentable 
over Malkin in view of Shinozalri is improper 

Initially, the rejection of claims 35 and 36 is not fully understood by the Applicants, 
Claims 35and 36 depend from independent claim 32, which is rejected over Malkin in view 
of Shatil, because Shatil was erroneously relied upon, in pan, as allegedly providing a 
teaching of energy efficient criteria. However, the Examiner did not rely on Shatil in 
rejecting claims 35 and 36. For at least this reason, the rejection of claims 35 and 36 should 
be reversed. 

In any event, Malkin and Shinozaki, considered alone or in combination, fail to teach 
or suggest energy efficient criteria. The Examiner admits that Malkin fails to teach this 
feature, as set forth above, and does not even attempt to allege that this feature is taught or 
suggested by Shinozaki. 

In addition, claim 36 recites "predicting an impact on energy usage by the client 
computer." The Examiner acknowledges that this feature exists in claim 36, however, then 
fails to address it (Final Office Action, page 13, lines 8-1 2). The Examiner only alleges that 
Malkin "further teaches of a prefetching unit, which takes into consideration the impact of 
storing the object" The Examinees failure to address the features of the claims may be due 
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lo the deficiencies oFMalkin, because Malkin faiJs to teach or suggest that energy efficient 
criteria is considered. 

Accordingly, the Examiner Tailed lo establish a prima facie case of obviousness 
against claims 35 and 36 and the rejection over these claims should be withdrawn. 
Consequently, it is respectfully submitted that these claims are allowable over the references 
of record. 

(8) Conclusion 

For at least the reasons given above, the rejections of claims 1-39 are improper. 
Accordingly, it is respectfully requested that such rejections by the Examiner he reversed and 
these claims be allowed. Attached below for the Board's convenience is an Appendix of claims 
1-39 as currently pending. 

Please grant any required extensions of time and charge any fees due in connection 
with this Appeal Brief to deposit account no. 08-2025. 



Respectfully submitted, 



Dated: August 28 5 2006 



By 




Asnok K. Mannava 
Registration No.: 45,301 



MANNAVA & KANG, P.C 
8221 Old Courthouse Road 
Suite 104 



Vienna, VA 221 82 
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(9) Claim Appendix 

1 . A computer program product for use in conjunction with a client computer system 
having at least one application having instructions lor specifying files to be fetched from a 
server, the computer program product comprising a computer readable storage medium and a 
computer program mechanism embedded therein, the computer program mechanism 
comprising: 

a prefetch prediction model including energy usage parameters for predicting an 
impact on energy usage by the client computer system that would result from prefetching 
specified files; 

a prefetch prediction engine coupled to the prefetch prediction model for evaluating 
the specified files with respect to prefetch criteria, including energy efficiency prefetch 
criteria, and generating a prefetch decision with respect to each file of the specified files; 

instructions for storing in a queue entries identifying each specified file for which the 
prefetch prediction engine generates an affirmative prefetch decision; and instructions for 
fetching files identified by entries in the queue, 

2. The computer program product of claim 1, including a model updatcr, coupled to the 
prefetch prediction model, for updating the energy usage parameters of the prefetch 
prediction model in accordance with results of past prefetch decisions. 

3- The computer program product of claim 1 , including instructions for delecting a 
current energy supply level of the client computer system, wherein the prefetch criteria 
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include criteria that are a function of the current energy supply level oFlhe client computer 
system* 

4. The computer program product of claim 1, including instructions for detecting 
fullness of a cache in the client computer system, wherein the prefetch criteria include criteria 
that arc a function of the cache fullness, 

5. The computer program product of claim 1 , wherein at least one of the specified files is 
identified in a message received from the server* 

6* The computer program product of claim 1 , wherein at least one of the specified files is 
identified by the at least one application in the client computer system. 

7* The computer program product of claim 1, wherein the queue comprises a prefetch 
queue; 

the computer program mechanism further comprising: 

instructions for storing in a fetch queue entries identilying the files specified by the at 
least one application program to be fetched; and 

a scheduler for scheduling downloading of files identified by entries in the fetch 
queue and files identified by entries in the prefetch queue, the scheduler giving priority to the 
files identified by the entries in the fetch queue. 
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8. The computer program product or claim 7, wherein the scheduler includes instructions 
for determining whether to download a file identified by an entry in the prefetch queue in 
accordance with predefined scheduling criteria, the predefined scheduling criteria including 
at least one criteria selected from the set consisting of client cache status, user behavior and 
preferences, network congestion, bandwidth availability between the client computer system 
and the server, round-trip time from client to server, and a current energy supply level of the 
client computer system, 

9. The computer program product of claim 1, including queue pruning instructions for 
rc-cvaluating entries in the queue and flushing from the queue any entries in the queue 
deselected by the reevaluating. 

10. The computer program product of claim 1 , including a model updater, coupled to the 
prefetch prediction model, for updating the energy usage parameters of the prefetch 
prediction model in accordance with energy usage statistics, 

11. A method for performing energy efficient data prefetching in conjunction with a client 
computer system, comprising: 

predicting, in accordance with a prefetch prediction model having energy usage 
parameters, an impact on energy usage by the client computer system that would result from 
prefetching specified files; 

evaluating the specified files with respect to prefetch criteria, including energy 
efficiency prefetch criteria; 
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generating a prefetch decision with respect to each file of the specified files; storing in 
a queue entries identifying each specified file for which an affirmative prefetch decision was 
generated; and 

fetching files identified by entries in the queue. 

12. The method or claim 1 1 , updating the energy usage parameters of the prefetch 
prediction model in accordance with results of past prefetch decisions. 

13. The method of claim 1 1 » wherein the prefetch criteria include criteria that arc a 
function of a current energy supply level of the client computer system. 

14. The method of claim 1 1 , wherein the prefetch criteria include criteria that arc a 
function of cache fullness of the client computer system. 

15. The method of claim 1 1 , including receiving a message from a server that includes 
information identifying at least one of the specified files. 

1 6. The method of claim 1 1 , including executing at least one application that specifics 
files to be fetched from a server, the executing of the at least one application including 
identifying at least one of the specified files. 

17- The method of claim 16, wherein the queue comprises a prefetch queue; the method 
further comprising: 
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storing in a fetch queue entries identifying the Files specified by the at least one 
application program to be fetched; and 

scheduling downloading of files identified by entries in the fetch queue and files 
identified by entries in the prefetch queue, giving priority to the files identified by the entries 
in the fetch queue, 

1 8* The method of claim 1 7, further comprising: 

determining whether to download a file identified by an entry in the prefetch queue in 
accordance with predefined scheduling criteria, the predefined scheduling criteria including 
at least one criteria selected from the set consisting of client cache status, user behavior and 
preferences, network congestion, bandwidth availability between the client computer system 
and the server, round-trip time from client to server, and a current energy supply level of the 
client computer system. 

1 9. The method of claim 1 1 , further comprising: 

re-evaluating entries in the queue and flushing from the queue any entries in the queue 
deselected by the re-evaluating. 

20. The method of claim 1 1 , updating the energy usage parameters of the prefetch 
prediction model in accordance with energy usage statistics. 
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2 1 - A computer system comprising: 

at least one processing unit for executing procedures containing executable 
instructions; 

a prefetch prediction model including energy usage parameters for predicting an 
impact on energy usage by the computer system that would result from prefetching specified 
files; 

a prefetch prediction engine, executable by the at least one processing unit and 
coupled to the prefetch prediction model, for evaluating the specified files with respect to 
prefetch criteria, including energy efficiency prefetch criteria, and generating a prefetch 
decision with respect to each file of the specified files; 

memory, including a queue for storing entries identifying each specified file for which 
the prefetch prediction engine generates an affirmative prefetch decision; and 

a download module, executable by the at least one processing unit, having instructions 
for fetching files identified by entries in the queue. 

22* The computer system of claim 21, including a model updater, executable by the at 
least one processing unit, coupled to the prefetch prediction model, for updating the energy 
usage parameters of the prefetch prediction model in accordance with results of past prefetch 
decisions. 

23. The computer system of claim 21 , including an energy supply detection module, 
executable by the at least one processing unit, having instructions for detecting a current 
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energy supply level of the computer system, wherein the prefetch criteria include criteria that 
are a function of the current energy supply level of the computer system* 

24. The computer system of claim 21 , wherein the memory further includes a cache, the 
computer system further comprising a cache fullness detection module, executable by the at 
least one processing unit, having instructions for detecting fullness of the cache, wherein the 
prefetch criteria include criteria that arc a function of the cache fullness, 

25. The computer system of claim 21 , wherein at least one of the specified files is 
identified in a message received from a server 

26. The computer system of claim 21 , further comprising at least one application, 
executable by the at least one processing unit, wherein at least one of the specified files is 
identified by the at least one application. 

27. The computer system of claim 21 , wherein the queue comprises a prefetch queue; the 
computer system further comprising: 

at least one application, executable by the at least one processing unit, having 
instructions for specifying files to be fetched from a server, 

a fetch queue queuing module, executable by the at least one processing unit, having 
instructions for storing in a fetch queue entries identifying the files specified by the at least 
one application; and 
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a scheduler For scheduling downloading of files identified by entries in the fetch 
queue and files identified by entries in the prefetch queue, the scheduler giving priority to the 
files identified by the entries in the Fetch queue* 

28. The computer system of claim 27, wherein the scheduler includes instructions for 
determining whether to download a file identified by an entry in the prefetch queue in 
accordance with predefined scheduling criteria, the predefined scheduling criteria including 
at least one criteria selected from the set consisting of cache status, user behavior and 
preferences, network congestion, bandwidth availability between the computer system and 
the server, round-trip time between the computer system and the server, and a current energy 
supply level of the computer system, 

29. The computer system of claim 21, including a queue primer, executable by the at least 
one processing unit, including queue pruning instructions for queue pruning instructions for 
rc-cvaluating entries in the queue and flushing from the queue any entries in the queue 
deselected by the rc-cvaluating. 

30. The computer system of claim 21, including a queue pruner, executable by the at least 
one processing unit, including queue pruning instructions for prioritising the entries in the 
queue and for removing from the queue a first entry identifying a previously specified file for 
which the prefetch prediction engine generated an affirmative prefetch decision, where said 
first entry is assigned a lower priority than a second entry in the queue. 
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3 1 , The computer system of claim 21 , including a model updates executable by the at 
least one processing unit, coupled to the prefetch prediction model, having instructions for 
updating the energy usage parameters of the prefetch prediction model in accordance with 
energy usage statistics. 

32, A computer system comprising: 

at least one processing unit for executing procedures containing executable 
instructions; 

a server module, executable by the at least one processing unit, Tor responding to a 
request from a client computer for a specified file and for generating a reply to the request, 
the reply including a content portion comprising the specified file; and 

a prefetch predictor, executable by the at least one processing unit, for identifying 
additional files for possible prefetching by the client computer, wherein criteria for 
identifying includes energy efficiency criteria the server module including instructions for 
including in a supplemental portion of the reply to the request from the client computer 
prefetch hint information identi lying at least one of the additional files, wherein the 
supplemental portion is distinct from the content portion of the reply. 

33. The computer system of claim 32, wherein the prefetch hint information includes 
predicted prefetch probability information for at least one of the identified additional files. 

34. The computer system of claim 32, wherein the prefetch hint information includes 
mcta information for at least one of the identified additional files, the meta information 
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selected from the group consisting of file sifcc information, file type information and 
information indicating a speci fic relationship to the specified file in the content portion of the 
reply. 

35* The computer system of claim 32. wherein the prcletch hint information includes an 
initial additional set of files, the computer system Further comprising a pruncr, executable by 
the at least one processing unit, including instructions for selectively removing at least one 
file of the initial additional set of filcs. 

36, The computer system of claim 35, further comprising a prefetch efficiency model, 
including prefetch efficiency parameters for predicting an impact on energy usage by the 
client computer that would result from prefetching specified files, coupled to the pruncr, the 
pruncr utilizing the prefetch efficiency model to selectively remove the at least one file of the 
ini tial additional set of files. 

37. A computer program product for use in conjunction with a client computer system 
having at least one application having instructions for specifying files to be fetched from a 
server, the computer program product comprising a computer readable storage medium and a 
computer program mechanism embedded therein, the computer program mechanism 
comprising: 

a prefetch prediction mode) including cost parameters for predicting an impact on 
monetary charges incurred by the client computer system that would result from prefetching 
specified files; 
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a prefetch prediction engine coupled to the prefetch prediction model for evaluating 
the specified flics with respect to prefetch criteria, including cost efficiency prefetch criteria, 
and generating a prefetch decision with respect to each file of the specified files; instructions 
for storing in a queue entries identifying each specified file for which the prefetch prediction 
engine generates an affirmative prefetch decision; and instructions for fetching files identified 
by entries in the queue. 

38. A method for performing energy efficient data prefetching in conjunction with a client 
computer system, comprising: 

predicting, in accordance with a prefetch prediction model having cost parameters, an 
impact on monetary charges incurred by the client computer system that would result from 
prefetching specified files; 

evaluating the specified files with respect to prefetch criteria, including cost efficiency 
prefetch criteria; 

generating a prefetch decision with respect to each file of the specified files; 
storing in a queue entries identifying each specified file for which an affirhiativc 
prefetch decision was generated; and 

fetching files identified by entries in the queue. 

39. A computer system comprising: 

at least one processing unit for executing procedures containing executable 
instructions; 
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a prefetch prediction model including cost parameters for predicting an impact on 
monetary charges incurred by the computer system that would result Irom prefetching 
specified files; 

a prefetch prediction engine, executable by the at least one processing unit and 
coupled to the prefetch prediction model, for evaluating the specified files with respect to 
prefetch criteria, including cost efficiency prefetch criteria, and generating a prefetch decision 
with respect to each file of the specified files; 

memory, including a queue for storing entries identifying each specified file for which 
the prefetch prediction engine generates on affirmative prefetch decision; and 

a download module, executable by the at least one processing unit, having instructions 
for fetching files identified by entries in the queue 
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(10) Evidence Appendix 

None 
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(1 1) Related Proceedings Appendix 

None. 
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